• AIM: To report on the utilization of eye care services and its associated factors among those with unilateral visual impairment (VI) in a rural South Indian population.
INTRODUCTION
V isual impairment (VI) affects ten out of every hundred people in the South Indian state of Andhra Pradesh [1] [2] . Similar to several other regions of the world, uncorrected refractive errors and cataract are the leading causes of visual impairment in India [1] [2] . Both these conditions can be addressed effectively at primary and secondary levels of eye care respectively. Population based epidemiological data on the prevalence and causes of VI, on patterns of utilization and barriers for uptake of eye care services have now became a cornerstone for any eye care service delivery model to address VI. Conventionally, VI is defined on the basis of visual acuity in the better eye and consequently most literature on utilization and barriers for uptake of eye care services are mostly reported from this group. Research studies have shown that unilateral VI is common and it impacts the visual functions and quality of life as it affects binocularity [3] . Studies have also shown the benefit of second eye cataract surgery [4] [5] . Most studies on barriers to utilization of eye care service are restricted to that of bilateral VI and/or specifically focused on visual impairment due to cataract [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . While Vaidyanathan et al [17] , Brilliant et al [14] and Finger [8] have studied barriers for uptake of cataract surgery, Marmamula et al [9] [10] and Nirmalan et al [16] reported on uptake of eye care services in general not restricting to cataract alone in India. The Andhra Pradesh Eye Disease Study (APEDS) I was a population based study that was undertaken in the South Indian state of Andhra Pradesh which is now divided into two states, Telangana and Andhra Pradesh [18] . This study involved detailed in-depth interviews and comprehensive clinical examination of over 10 000 participants from one urban (Hyderabad) and three rural areas (West Godavari district in Andhra Pradesh, and Adilabad and Mahbubnagar districts now in Telangana) [18] . The sample was selected in such a way that it represented the population on the state and hence the results can be extrapolated to the entire state. The study was conducted by L V Prasad Eye Institute, Hyderabad which is located in south India. A feasibility study (APEDS II) was conducted during years 2009-2010 to understand the availability and survival status of the participants examined in APEDS I. This study was possible only in three rural areas. Nearly 70% of the participants were available and willing to participate in a follow-up study, based on which the followup study (APEDS III) was started in 2012 and currently being conducted in the last location. The study methodology of the APEDS III is published [19] . The APEDS Ⅰ has provided this vital information and led to development of pyramidal eye care service delivery model in the state and APEDS III is intended to provide insights on incidence and progression of common causes of visual impairment [20] . Patterns in utilization of eye care services in an urban area and barriers for uptake of eye care services in rural area from APEDS I are reported [21] [22] , but these reports included only those with bilateral VI. In this paper, we report on utilization of eye care services among those with unilateral VI in three rural areas in the state of Andhra Pradesh.
SUBJECTS AND METHODS
The study protocol was reviewed and approved by the Institutional Review Board of L V Prasad Eye Institute, Hyderabad, India. The study followed the tenets of the Declaration of Helsinki. All the participants provided written informed consent for participating in the study. The rural data collection was accomplished from 1997 to 2000.
The detailed clinical and non-clinical protocol and the findings of the APEDS I were reported elsewhere [18] . In short, a stratified cluster random sampling design was used to select 7771 participants from three rural locations. Definitions of urban and rural population were based on census data. All the selected subjects were transported to a clinic that was specifically set-up for the study. Presenting and best corrected visual acuity after refraction was assessed using a logarithm of minimum angle of resolution (logMAR) chart under standard testing conditions for both distance and near. Detailed anterior segment examination was conducted using a slit lamp biomicroscope. Fundus examination through dilated pupils was done on all participants unless contraindicated. All the subjects who were aged ≥16y were administered a questionnaire on eye care utilization patterns and barriers to seeking eye care. The details of this questionnaire and utilization of eye care services by those with bilateral VI have been published [21] [22] . All the participants were asked if they had noticed a change in their vision in the last five years. If the subjects reported noticing a change, they were asked if they had sought consultation for their condition. If yes, then they were asked to provide details on the service provider they had visited. If a participant responded that they had not consulted a service provider despite noticing a change in their vision, they were asked for the reasons for not consulting the service provider. The questionnaire had a list of responses and the response given by the participant was marked by the field investigator against the one that was listed. If a participant gave a response that was not listed, then it was documented fully in the "others" column. If a respondent gave more than one reason, then he/she was asked to specify the most important reason and that was documented. The reasons were further classified into "personal", if they were are related self and selfperceptions, "social/family", if they were related to family and "economic" reasons, if they were related to financial issues. Unilateral VI was defined as presenting visual acuity worse than 6/18 in one eye but better than 6/18 in other eye. Those with bilateral VI were excluded from analysis. Unilateral VI is further classified as moderate VI (<6/18 to 6/60) and blindness (<6/60). The cause of unilateral VI was classified into uncorrected refractive errors, cataract and others. These definitions are based on Indian definitions and were used in previous studies [1] [2] [23] [24] . Statistical Analysis Data were analyzed using Stata statistical software version 12 [25] . The prevalence estimates were calculated and presented along with 95% confidence intervals (CI) after excluding those with bilateral VI. A Chi-square test was used to test for difference in proportions. The most important reason reported by the participant for not utilizing the services was used for the analysis. Multiple logistic regression models were used to examine the association between noticing a change in vision and socio-demographic variables such as age, gender, education and area of residence, severity and causes of VI. Similar models were also used to examine the factors associated with seeking consultation. Hosmer-Lemeshow goodness of fit tests was used to assess the goodness of the model fit. The odds ratio (OR) with 95% CI and P values are presented. 
RESULTS
A total of 7771 participants were examined from three rural locations. After excluding 1136 participants with bilateral VI and 2179 participants aged ≤15y, the final sample of 4456 participants aged ≥16y on whom the questionnaire was administered was used for analysis. The mean age of the participants in this group was 37.1y (standard deviation 13.5y), 53.2% (n=2371) were women, 54.7% (n=2439) had no education. Figure 1 shows the sequence of study procedures that was followed.
Unilateral VI was present in 491 individuals (11.0%; 95% CI: 10.1-11.9), which included blindness in 144 participants (3.2%; 95% CI: 2.5-3.6) and moderate VI in 347 participants (7.8%; 95% CI: 7.0-8.6). Of these 491 individuals, two participants were blind since childhood and hence excluded from the remaining analysis. (Table 2) . Among the 399 who noticed a change in their vision, only 136 (34.1%) people sought a consultation (Figure 1 ). Table 2 shows that results of multiple logistic regression analysis for association between unilateral VI and factors associated with noticing a change and seeking consultation. Those who were educated were more likely to seek consultation after noticing (Table 2) . Among 339/489 (65.9%) people who did not seek consultation despite noticing a change in their vision, "do not have a serious problem" and "do not have money for eye checkup" were the most commonly reported reasons for not seeking services. These accounted for 60.7% (n=156) of the responses and this was followed by "other family/harvest/business obligations" in 15.6% (n=40) participants. The responses were not available from 6 (2.3%) participants (Table 3 ). The persons-related barriers (n=127; 49.4%) were more common followed by economic reasons (n=79; 30.7%) and social/family reasons (n=51; 19.8%). In total, 90/489 participants did not notice a change in their vision. Of these, only 5/90 (5.6%) participants had a routine eye exam with an ophthalmologist. Among the remaining 85 participants, 65 (76.5%) participants reported that they were able see adequately, 9 (10.6%) participants responded that they did not consider that they had a serious problem and the other 9 (10.6%) responded that they had no money for eye checkup.
DISCUSSION
We reported on utilization of eye care services among those with unilateral VI in three rural areas in the state of Andhra Pradesh from a large cross sectional study with a representative sample. Barriers for the uptake of eye care services in older people were also reported by other researchers but most of the literature on this subject was limited to those with bilateral VI or focused on cataract and cataract surgeries and conducted in older age groups [6] [7] [8] 10, 16, [21] [22] [26] [27] [28] [29] [30] [31] . These studies reveal either "lack of felt need" or financial issues as the important reasons for not utilizing the eye care services [6] [7] [8] 16, [27] [28] [29] [30] [31] . Studies also reported on changing trends in barriers for utilization of eye care services [8, 32] . In our study, a large number of people with unilateral VI noticed a change in their vision in the last five years but only a third of them visited an eye care provider for a consultation. This is similar to that reported for those with bilateral VI from the same study [22] . About 34% of those who noticed a change in their vision sought a consultation in this study compared to 30% of those who had bilateral VI as reported earlier [22] . We found that those who were older were more likely to notice a change in their vision however seeking a consultation was similar across the age groups. We did not find any association between gender with both noticing a change in vision and seeking a consultation. Only about a third of those who noticed a change sought consultation. This finding was similar to that reported among those with bilateral VI [22] . We found no association between the education and noticing a change in vision but those who had any education were more likely to seek a consultation. This can be attributed to more awareness, access to eye care services, affordability and informed decision making due to their better education. We found a lower prevalence of unilateral VI among those belonging to the poorer regions of the state (Mahbubnagar and Adilabad) compared to the relatively well-off West Godavari district. Both Mabubnagar and Adilabad are designated as backward districts and are being funded backward regions grant fund from Government of India (http://panchayat.nic.in/brgf/; accessed 8 th July 2016). Though a very high proportion of people noticed a change in their vision in these two poor areas, a smaller proportion of them sought consultation compared to those in West Godavari district. This could partly be explained by the difference in socio-economic situations and awareness levels between the regions. Severity of VI was not associated with noticing a change in their vision, this is probably because of good vision in the other eye. However, after noticing a change in vision, those with unilateral blindness were more likely to seek eye care compared to those with moderate VI. It is possible that once vision deteriorates to a certain level even in one eye, people tend to seek consultation as starts affecting their daily chores. Those with cataract were more likely to seek consultation when compared to uncorrected refractive errors and other conditions which is suggestive of the nature of VI caused due to cataract is more disabling than that of uncorrected refractive errors [33] [34] . Previous studies have also shown that quality of life and visual functions are severely affected by cataract compared to that of uncorrected refractive errors [33] [34] . Even though uncorrected refractive errors disable people from doing their daily tasks, acceptance of spectacles in rural population is not well understood. It is also possible that cataract being more visible compared to uncorrected refractive errors, social and family pressure may result in comparatively higher utilization of services. Similar to several studies that reported economic reasons, both direct and indirect expenses limit the uptake of services, we also found that this was an important issue in our study population [9] [10] . This underlines the importance of unilateral VI and program planners need to consider the burden of unilateral VI in addition to bilateral VI in planning eye care services. "Do not have a serious problem" was another frequently reported reason, almost as common as economic reasons which describes the attitude and eye health seeking behavior of the rural populations. When we categorized the reasons into personal, economic and social/family related, we found a predominance of personal reasons compared to the other two reasons. Most of the personal reasons are related to "self-perception" and influencing an attitudinal change is a challenge to the service providers. Economic reasons were also important reasons for not seeking eye care services. Though we categorized the reasons in three categories, personal, economic and social/ family related, these reasons are likely to be interdependent and interlinked and hence cannot be seen in isolation [21] . The practice of routine eye examination seems to be virtually absent in these rural populations. Even after noticing a change in vision only a third sought consultation. This calls for wider public health strategies to bring about an attitudinal change in eye health seeking behavior of the people. With emerging diseases such as diabetic retinopathy and glaucoma, routine eye examination has become far more relevant now than ever before for early detection and management to prevent irreversible visual impairment. While we had a large, randomly chosen representative sample with a good response rate that lends to the generalizability of our results, the data dates back to over a decade and considerable changes may have occurred since then. The follow-up study (APEDS III) which is in underway will be able to provide the trends for which this paper would serve as a baseline [19] . The urban area was not reported as the APEDS III is restricted to rural areas only and was not possible in urban area due to significant infrastructural changes in the recent years.
In conclusion, we have explored a less researched but important area (unilateral VI) in eye care which has implications in eye care service delivery planning in rural communities. Systematic in-depth interviews by well trained and experienced field investigators, comprehensive ocular health assessment and a large population-based sample representative of the rural Andhra Pradesh renders our findings to be extrapolated to the larger rural populations. Equipped with population-based epidemiological data on unilateral and bilateral VI will enable program planners to work on strategies to achieve the goal of global VISION 2020 initiative in line with "The Universal Eye Health: The Global Action Plan 2014-2019".
